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The potential fliud exchange between lakes of northern Florida and the Floridan aquifer and the process by which exchiasags of critical concern to
High-resolution seismic tools with relatively new digital technetegytiized in collecting

The data collected shows the application of these techniques in understafodimgtitie of individual lakes

and rivers, thus aiding in the management of these natural resources by identifying breaches or areas where the confimiregthimter absent between the
water bodies, the Intermediate aquifer and the Floridian aquifer.
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overburden.

This study was a cooperative investigation conducted from 1993 to 1996 by the SIRWMD and U.S. Geological Survey CeuastédrGeology (USGS).
Since 1989 there have been technical and hardware advances in the digital acquisition of high-resolution seismic datamamhelgeactive of this coopera-

tive was to test newly developed digital high-resolution single-channel marine seismic continuous-profiling-equipment (HR@PBplanthis technology to
identify subbottom features that may enhance leakage from selected lakes and the St. Johns River.

The target features(ipddetetifying evidence of
breaches or discontinuities in the confining units between the water bodies and the aquifer, and; (2) identifying areabewvbenéirting unit is thin or absent.
METHODS

In cooperation with SJIRWMD the USGS acquired and upgraded a digital seismic acquisition system. The Elics Delph2 tlighoRe®eismic System was C
acquired with proprietary hardware and software running in real time on an Industrial Computer Corp. 486/33 PC. Hard-copgsddisplayed on a gray scale
thermal plotter. Digital data was stored on a rewritable Magneto-Optical compact disk. Navigation data was collected Tusmmiglea GPS or PLGR
(Rockwell) GPS. GeolLink XDS mapping software was used to display navigation.

The acoustic source was the Huntec Model 4425 Seismic Source Module and a catamaran sled with an electromechanical devésgonally, an ORE
Geopulse power supply was substituted for the Huntec Model 4425. Power was set at 60 joules or 135 joules depending upmrs.coAdilnnovative Trans-
ducers Inc. ST-5 multi-element hydrophone was used to detect the return acoustical pulse.

This pulse was fed directlyElide Bredph2 system for storage
and processing.
Forty-four line-km of HRSP data was collected from Lake Disston.

A velocity of 1500 meters per second (m/s) was wudedlateca depth scale for the
seismic profiles. Measured site specific velocity data is not available for these sites.
These surveys were conducted in part to test the effectiveness of shallow-water marine geophysical techniques inveterftagbs of central Florida.
Acquisition techniques were similar but modifications were necessary. Data quality varied from good to poor with diffeasnaredevarying conditions. As
acquisition techniques improved so did data quality in general. In many areas an acoustic multiple masked much of thegsbblltpe data.
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Physiography

Cowpen Lake is located in western Putnam County, Florida. The lake is located within the Interlachen Sand Hills aftthkeL@&es District.
around the lake is dominated by many small lakes and marshland, particularly Levys Prairie to the north.
Cowpen's shoreline is very irregular, with a perimeter of 22 km and a surface area of 29.5 sq km.

The area
Lake level inf MI88&hwas 26 m (85 ft) NVGD.

GEOLOGIC CHARACTERIZATION
The acoustic signal in Cowpen Lake as a whole is relatively weak.
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This is shown in the example profiles shown at-AigHB-BA and C-C'). Factors
which contribute to a noisy or weak acoutical return in the lakes of this study area include proximity of hardbottom (limésttdre sediment surface, accu-

mulation of organic debris on the lake bottom, shallow water depths and proximity, steepness and irregularity of the shdneGo&pen Lake, the nearby and
irregular shoreline could create interference (noise) in the signal, and the marshy area in which it resides could prodiceiongsurficial sediments which
dampen the return. As a result, little can be seen in the seismic profiles below about 10-12 meters. The top of the Madi@nFHsrestimated to be around
20-30 meters below lake level (~0 feet NVGD), but is obscured in the profiles. The lake bottom shows an undulating suifadebsndocalized subsidences
less than tens of meters in width. Profile A-A' and B-B' show an accumulation of material within these depressions (karstTieae¢ 4, see explanation).
This material may mask any return from below, as shown in example C-C' (karst feature Type 3). Although penetration deendahech below the sedi-
ment surface, it appears that that lake is not experiencing any dramatic subsurface collapse, Instead small, localizedndeimissite minor dissolutions
such as solution fractures in the underlying limestone.
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